The efficient market hypothesis (EMH) is tested in the case of the Athens Stock Exchange (ASE) after the introduction of the euro. The underlying assumption is that stock prices would be more transparent; their performance easier to compare; the exchange rate risk eliminated and as a result we expect the new currency to strengthen argument in favour of the EMH. The General ASE Composite Index and the FTSE/ASE 20, which consists of "high capitalisation" companies, are used. Five statistical tests are employed to test the residuals of the random walk model: the BDS, McLeod-Li, Engle LM, Tsay and Bicovariance test. Bootstrap as well as asymptotic values of these tests are estimated. Alternative models from the GARCH family (GARCH, EGARCH and TGARCH) are also presented in order to investigate the behaviour of the series. Lastly, linear, asymmetric and non-linear error correction models are estimated and compared.
closely associated with the EMH, is investigated using a powerful battery of tests. The outline of the paper is as follows: Section 2 discusses the econometric methodology followed, the models and the tests for non-linearity that are employed. Sections 3 presents the statistical properties of the data. The empirical results are discussed in Section 4 and Section 5 concludes.
METHODOLOGY
We start our analysis with the naive random walk xt = xt-1 + εt (1) where xt = ln(Et) represents the natural log of the original time series, Et, and εt is a zero-mean pure white noise random variable. If the random walk hypothesis holds, then the series xt will have a single unit root (i.e. will be I(1)) and the series Dxt (= xt -xt-1 = ln (Et / Et-1)) will be purely random. The series Dxt may be examined further by estimating the equation: Dxt = constant + εt (2) using ordinary least squares. Under the random walk hypothesis the constant term should be insignificantly different from zero and the resultant residuals should be uncorrelated. Secondly, an autoregressive processes (AR) is employed. The general autoregressive model of order p can be written as: 
Thirdly, three models from the GARCH family are considered:
The GARCH(1,1) specification is Two models that allow for asymmetric shocks to volatility, TARCH and EGARCH, are also considered.
In the exponential GARCH (EGARCH) model of Nelson (1991) , 2 t h depends on both size and the sign of lagged residuals. The specification is: 
This implies that the leverage effect is exponential and its presence can be tested by the hypothesis that γ>0. The news impact is asymmetric if γ≠0. The TGARCH or Threshold GARCH (also known as GJR model) was introduced by Zakoian (1994) and Glosten, Jaganathan, and Runkle (1993) . The specification for the conditional variance is given by
where dt = 1 if ε>0, and 0 otherwise. If γ>0 the leverage effect exists and again the news impact is asymmetric if γ≠0.
Lastly, error correction models (ECM), asymmetric (AECM) and non-linear error correction models (NECM) are considered. If xt, yt are both I(1) then it is typically true that any linear combination xt+byt will also be I(1 
where at least one of ρ1,ρ2 is non-zero and εxt, εyt are jointly white noise. The error corrections in the models considered above are symmetric so that the extend of the effect 1 t z − is the same regardless of the sing of 1 t z − . However, when the current level of shares (or indices) is determined, it may well matter whether 1 t z − (the level of the index/share in t he previous day/week) was positive or negative. To investigate these probabilities further sets of error correction models ( asymmetric error correction models) were conducted, using the notation (proposed by Granger & Lee, 1989) ,max(,0) zzzzz
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Lastly, we are going to briefly discuss, the non-linear error correction model. This basically, refers to non-linear adjustment to long-run equilibrium economic relationships. Many tests have been proposed in the literature for detecting non-linearity in the residuals. Instead of using a single statistical test, for the purposes of this paper five different tests are considered; McLeod & Li (1983) , Engle LM (1982) , BDS (1996) , Tsay (1986) , and Hinich & Patterson (bicovariance) (1995) . All these tests share the principle that once any (linear or non-linear) structure is removed from the data, any remaining structure should be due to an (unknown) non-linear data generating mechanism. All the procedures embody the null hypothesis that the series under consideration is an i.i.d. process.
The McLeod & Li test looks at the autocorrelation function of the squares of the prewhitened data and tests whether corr ( 2 2 , k t t e e − ) is non-zero for some k and can be considered as an LM statistic against ARCH effects (see Granger & Terasvirta, GT , 1993; Patterson & Ashley 2000) . The test suggested by Engle (1982) is an LM test, which should have considerable power against GARCH alternatives (see GT 1993; Bollerslev, 1986) . The Tsay (1986) test explicitly looks for quadratic serial dependence in the data and has proven to be powerful against a TAR process. The BDS test is a nonparametric test for serial independence based on the correlation integral of the scalar series, {et} (see Brock, Hsieh & LeBaron 1991 and GT 1993) . The Hinich Bicovariance test assumes that { et} is a realisation from a third-order stationary stochastic process and tests for serial independence using the sample bicovariances of the data. The last two tests are general linearity tests and in the case of the BDS test the alternative to linearity can be considered to be a stochastic nonlinear model (GT 1993) . The reader is also referred to the detailed discussion of these tests in Patterson & Ashley (2000) and Panagiotidis (2002) .
DATA & UNIT ROOT TESTS
After years of adopting stabilisation policies in order to reduce inflation and achieve the other convergence criterion, Greece joined the Economic and Monetary Union. The official announcement was made on 19/6/2000 from the European Council although the decision was known in advance. The data employed in this exercise consist of two indices: the General Index (ASE Composite Share Index) and the FTSE/ASE20. The last is a joint venture between FTSE and the ASE and is a capitalisation weighted index. It consists of the top 20 companies by market capitalisation (mainly the banking sector and telecommunications 1 .) The data statistics of the logarithmic transformation and the first differences of the series are given in Table 1. Table 2 presents the results of the unit root test. Clear evidence emerges that both series are I(1).
RESULTS
In this section a number of alternative models are considered with the ASE General Index as the dependent variable (DLGeneral), where D denotes first difference. Starting with the simplest form, with no explanatory variables, Model 1 corresponds to the random walk. Secondly, an AR(p) model was considered for values from p = 0 to p = 10. The optimal lag length is chosen to minimise the Schwartz criterion (SC). Model 3 is the standard linear error correction model. The simple GARCH (1,1) and two asymmetric GARCH models (EGARCH and TGARCH) are models 4, 5 and 6 respectively. Model 7 is the simple error correction model, model 8 is the asymmetric error correction model used by Granger & Lee (1989) . Model 9 introduces the nonlinear adjustment used previously by Escribano & Granger (1998) Escribano & Pfann (1998) amongst others. The FTSE 20 is used as it consists of the high capitalisation companies which usually "drives" the General Index. A dummy variable is introduced in the long-run relationship (see Table 3 ). The general-to-specific approached was followed. In particular, in the case of the asymmetric GARCH models (EGARCH & TGARCH), we started with lagged values of DlGeneral and DlFTSE20. The preferred model was the one that minimised the SC. The same methodology was followed for the determination of the number of independent variables in the case of the ECM, AECM and NECM. Table 4 summarises the results from all the models. The RW outperformed the AR, producing lower SC and is the preferred "linear " univariate model. The results of the AR are not reported here but are available from the author. The constant term is negative and significant in all cases but the ECM, AECM and NECM. EGARCH has the lowest SC and the NECM the lowest standard error of regression. The diagnostic tests for all models are presented in Tables 5 and 6 . Under investigation are the ordinary residuals of the RW, ECM, ACM, NECM and the standardised residuals of the GARCH, EGARCH and TGRACH. The employed tests are, like most econometric procedures, only asymptotically justified. Given the limited sample available, the tests are estimated using both the asymptotic theory and the bootstrap. The values under "asymptotic theory" are based on the large sample distributions of the relevant test statistics. For the "Bootstrap" results, 1000 new samples are independently drawn from the empirical distribution of the pre-whitened data. Each new sample is used to calculate a value for the test statistic under the null hypothesis of serial independence. The obtained fraction of the 1000 test statistics, which exceeds the sample value of the test statistic from the original data, is then reported as the significance level at which the null hypothesis can be rejected (for a detailed discussion on the sample size, the asymptotic theory and the bootstrap see Patterson & Ashley 2000) . Firstly, we are able to reject the hypothesis that the ASE General Index follows a random walk. The p-values across the battery of tests employed are 0 (or very close to 0). The same conclusion can be drawn for the ECM, the AECM and NECM models suggesting that some kind of hidden structure is contained in the residuals. To obtain an idea of the contribution of the error correction term to the dependent variable, we have graphed the values of the error correction component over time (see Figure 2) . It is seen that in the beginning of the observation period NECM error corrects more than the other two models. On the other hand, we can accept the iid assumption in some cases for the residuals of the GARCH models. A thorough investigation of the results reveals that only in the case of the standardised residuals of the TGARCH model there is a "unanimous" acceptance of the randomness hypothesis (low p-values in the Engle and the Tsay test in the case of GARCH and Engle in the case of EGARCH). The estimated coefficient of γ in the case of the TGATCH model is positive and statistically significant suggesting that the leverage effects exist and the news impact is asymmetric (see Figure 3) . What is the implication of our results for the weak-form efficiency? Firstly, we can reject the hypothesis that the series follows a random walk. Evidence was found in favour of the TGARCH model. However, the neither the variance nor the standard deviation were found statistically significant predictors of the mean equation. As a result, the conclusion we draw is that persistence volatility clustering is present in the series but this does not imply inefficiency.
CONCLUSIONS
The weak form EMH was tested in the Athens Stock Exchange after the introduction of the common European currency. Alternative linear and nonlinear models are used to model the General Index. Simple univariate linear models (RW and AR), various conditional volatility models (GARCH, EGARCH and TGARCH) and multivariate models (ECM, ACM, NECM) are estimated. A battery of tests for randomness are estimated in each case. Bootstrap values as well as asymptotic are generated. The preferred model (TGARCH) is the one that produced a unanimous verdict of iid residuals. The evidence suggests that the leverage effects exist and the news impact is asymmetric The argument in favour of time varying variance does not challenge though the weak form efficiency. Overall, strong efficiency gains are found to exist on the period after the introduction of the common currency. .00
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. L GENERAL is the log of the General Index; LFTSE20 is the log of the FTSE20 and LFTSE Mid 40 is the log of FTSE Mid 40 and D denotes the first difference of the series. -5.42456 -5.548427 -5.557009 -5.554214 -5.402270 -5.392703 -5.384262 Note: Numbers in ( ) are the corresponding t statistics, SC is the Schwartz criterion and SE is the Standard Error, z is the cointegration vector, RW is the random walk model, ECM is the linear Error Correction model, ACM is the asymmetric Error Correction Model and NECM is the non-linear error correction model. The "general-to-specific" approach was followed. The preferred model in each case was the one that min the SC. The sum of the GARCH coefficients (0.17+0.70) is less but close to one, suggesting that the GARCH process is stationary. 
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